ABSTRACT The Internet of Things technology has been used in many fields with its powerful functions, diverse forms, and advanced technologies. The Internet of Things technology can be connected with various technologies and models through the cognitive recognition layer, network construction layer, management service layer, and integrated application layer, to get better functionality. In order to make medical technology more advanced, the IoT technology is applied to the 3D medical image model to improve the treatment effect. First, 30 volunteers were selected to perform X-ray scanning on the human body through the sensor module to obtain the data. Then, the data were transmitted to the Geomagic Studio module through the ZigBee module, and the orthopedic rehabilitation device was adjusted to complete the establishment of the 3D model. Finally, the CAE finite-element analysis module is used to analyze the performance of the model, and the optimal structure is calculated to print the best 3D model. Then, the volunteers are tracked to integrate the data from the size and weight. The 3D printed models were investigated in eight aspects: adjustment, safety, durability, ease of use, comfort, and effectiveness. Finally, it is concluded that the application of the Internet of Things technology to the 3D medical image model can improve the convenience, safety, durability, and effectiveness of the 3D medical image model, thereby improving the overall medical level.
I. INTRODUCTION
According to the American Academy of Orthopaedics and Prosthetics, the number of people using orthoses is expected to increase by at least 31% by 2020, which is estimated to reach 7.3 million. The literature reports on the situation of China's rehabilitation medical industry. In 2013, China's rehabilitation medical market was only 20 billion yuan, only 3% of the United States. Although the market size seems small, the potential for rehabilitation is growing. Statistics show that at the end of 2010, the number of disabled people in China reached 85.02 million, of which more than 20 million were physically disabled. The data showed that nearly 60 million people had rehabilitation needs. As of 2015, the number of elderly people aged 60 and over in China has reached 222 million, and there are about 70 million elderly people who need rehabilitation. It is estimated that by 2040, the proportion of the elderly population aged 65 and over will exceed 20%. At the same time, the trend of aging population is becoming more and more obvious: elderly people aged 80 and over are increasing at a rate of 5% per year, and will increase to more than 74 million by 2040. At the same time, according to SmarTech's forecast of the size of the 3D printing market, the global 3D printing medical market reached US$1.229 billion in 2016. It is estimated that the 3D printing medical market will reach US$3.9 billion by 2024. Due to the large population base in China, there are hundreds of millions of injured patients every year. China is undoubtedly the country with the largest number of people with the most market potential and the most potential market in the world.
In view of the long time-consuming and poor dimensional accuracy of the traditional guide wheel core manufacturing and assembly process, Kezhi [1] integrated PCM technology into the low-pressure casting process of the hydraulic torque converter guide wheel, and modified the resin used in 3D printing. This reduces the production of wastewater by 30%.Since traditional machinery splits a structure into multiple parts for processing, it is difficult to realize a special shape 3D structure. Cheng [2] uses millimeter waves based on CNC technology and SU-8 micromachining as the core RF module. And he used a new photosensitive resin doped with ceramic powder to make a 3D printed microwave device, which realized the metallization of the inner surface of the device.By analyzing the full satisfaction of the order, Kurmantai-White Mountain [3] used the cost analysis method to establish a fully satisfied order matching model based on the requirements of 3D printing services, and set up a Java solver using genetic algorithm. This provides a theoretical basis for the cloud manufacturing model to be applied to the 3D printing service industry.
It can be seen from the above scholars' research that the 3D medical image model combining the Internet of Things technology has been applied to many industries as a relatively mature technology, but medicine as an important indicator of the country fails to connect the Internet of Things technology and 3D printing. The models are well combined. Therefore, this article will combine the Internet of Things technology with medical 3D printing by researching related technologies to improve existing medical conditions and improve medical standards.
II. INTERNET OF THINGS TECHNOLOGY
The Internet of Things is an information technology. From a literal point of view, its means that the Internet of Things is the Internet that connects things to things. From a deeper level, the application of the Internet of Things can be realized on any item, and information can be transmitted through the Internet of Things. And communication [4] .
From the definition of the Internet of Things, we can see that the Internet of Things has many forms, the structure is complex and different, and the disciplines of design are extensive. According to the four principles of information generation, information transmission, information processing and information application, the Internet of Things can be divided into the following four levels [5] layer is mainly responsible for connecting the equipment and the Internet of Things at the core level of the Internet of Things technology. Together, the upper layer structure can be smoothly applied; the management service layer collects, summarizes and summarizes large-scale data on the basis of powerful computer and mass storage technology, and has the characteristics of high efficiency and reliable data. The application of a continuous supply of intelligent support platform; the integrated application layer has played a role in the actual integration of the application of the Internet of Things technology to all areas of real life. The four network layers of the Internet of Things are independent of each other and independent of each other. In practical applications, appropriate communication technologies and information processing technologies should be selected according to the actual problems that need to be solved, and the multiple networks can be combined to achieve The actual effect is very time-sensitive and flexible.
As a branch of information technology, the Internet of Things plays a role in information transmission and communication [6] - [8] . At the same time, the Internet of Things is also a specific application of network technology in reality. As a powerful new technology, the Internet of Things contains three important aspects: information recognition (ie, perception), transmission of confidence, and application of information. Among them, identification is the basis, transmission is an important way, and application is the purpose. Perception is the use of RFID, sensors, QR codes, etc. to capture the dynamic information of objects anytime, anywhere. Transmission means that various kinds of information that is perceived are transmitted in real time through the network. The application uses computer technology to timely control the massive data, and truly achieve the communication between people and things, things and things.It is not difficult to see that IoT technology pursues not only complex and diverse advanced technologies, but also the application in practice. Only technology that can be applied to reality is a good technology.
So far, the Internet of Things technology and its rapid development have been gradually applied to many fields. At present, there are nine main fields of application: intelligent industry, intelligent agriculture, intelligent logistics, intelligent transportation, smart grid, intelligent environmental protection, intelligent security, smart medical, smart home.
Aiming at the energy consumption and environmental management of the library, a solution of the library monitoring system is designed by using LoRa communication technology, which provides an effective solution for the energy consumption and environmental management of the library [9] .
The most prominent application is smart agriculture. The automatic control device is constructed by designing sensors, nodes, gateways, and the like. The automatic control device is connected with the structure of the fan and the sun visor to realize functions such as watering and heat preservation.
From the above figure, we can see that the Internet of Things technology in intelligent agriculture through the analysis of soil temperature and humidity, air temperature and humidity, and light and other factors, design temperature and humidity sensors for information collection, that is, the induction layer in the Internet of Things. Then, information transmission can be carried out by building network nodes and network management, that is, the network construction layer. Then, by digitizing the collected information, the chart information is generated to process the data, that is, the management service layer. Finally, agricultural irrigation and light control are integrated through the equipment, namely the integrated application layer. Fully reflects the structural characteristics of the Internet of things and its powerful functions.
As can be seen from the above figure, as long as the Internet of Things structure can be properly established and reasonable design concepts can be made, the Internet of Things technology can be applied to any field. Of course, the most difficult one is the construction of the network, which needs to be analyzed according to the specific situation of a certain field. Therefore, with the development of technology, the Internet of Things technology can be applied to any other field, thus promoting the development of various industries in China.
III. 3D MEDICAL IMAGE MODEL
As an emerging technology, 3D printing has developed very rapidly in recent years. 3D printing technology relies on the computer language of three-dimensional data, and the 3D medical image model is made of different kinds of polyester fiber, new research and development materials and materials made of various metals [10] - [13] . 3D printing is not a certain technology, but combined with the actual object to be printed, through different technical means to create a model with performance characteristics, but the mechanism of its production is the same, there are two main aspects, one is the processing of 3D data, and the other is the printing of 3D models.
The basic principle is: First, the complete threedimensional model is designed on the computer. Then, the printer prints the ''printing material'' such as powder, colloid, etc., reads the document to be printed, and sets the printing parameters of the 3D printer, thereby controlling the movement path of the nozzle and the material ejection speed. During the printing process of the 3D printer, the soluble support material and the plastic model raw material filament are heated to a semi-liquid form. Then, it is conveyed by the nozzle, and the precise accumulation is a very small layering, which is superimposed into a three-dimensional model layer by layer, and finally the picture on the computer is turned into a real object. The printer's printheads are designed to support materials and models from top to bottom as they move slowly in a vertical or horizontal direction. After printing, the support material will melt spontaneously, and at the same time, paint or other work will be done according to the model.
With the development of technology, 3D printing has been gradually applied to many fields, such as medicine, construction, automobile manufacturing, aerospace and other fields. For example, 3D printing technology is used in tourist city buildings. Because of its short time-consuming and high efficiency, it has played a role in saving resources and protecting the environment.
As we all know, if a country wants to develop very well, the medical level is an important indicator, reflecting the strength of the country. A good medical level can bring about a stable livelihood and thus promote the development of the country. With the development of the Internet of Things, it has greatly improved the medical level. One of the big advances is the creation of a 3D medical image model.
In this design, the 3D printing process needs to transform the scanned data into three-dimensional, and then process and repair. It can accurately describe a series of coordinate data of the object's three-dimensional structure, and can completely restore the object's three-dimensional model by inputting it into the 3D software. Slicing is actually cutting your 3D model into pieces, designing the printing path, and storing the sliced files into. gcode format, a file format that can be read and used directly by a 3D printer. Then, through the 3D printer control software, the. gcode file is sent to the printer and the parameters of the 3D printer are controlled, so that it can complete printing. Secondly, slicing is to cut your 3D model into slices, design the printing path, and store the sliced files into. gcode format, a file format that can be read and used directly by a 3D printer. Then, through the 3D printer control software, the. gcode file is sent to the printer and the parameters of the 3D printer are controlled, so that it can complete printing. Finally start the 3D printer to print the model, see FIG 4. 
IV. DIGITAL DESIGN OF 3D PRINTED LIMB REHABILITATION ORTHOSIS
The development of Internet of Things technology has promoted the advancement of medical technology. The intelligence of the medical field is inseparable from the Internet of Things technology. As a new type of interactive intelligent technology, the Internet of Things can analyze the human body and realize data collection and transmission. Compared with traditional human body scanners to obtain human body data, the Internet of Things technology has greatly improved work efficiency and ensured medical care.
Therefore, the application of Internet of Things technology to 3D printing can make China's medical care more perfect.
A. PREPARATION
Before the digital design of the limb rehabilitation orthosis, 30 volunteers (15 males, 15 females) were selected to use the orthosis after the 3D printed model came out, and then follow the observation for one month to fill out the questionnaire. Finally, through the summary information, judge the recovery of the limbs of the volunteers, and finally test the 3D medical image model.
B. DIGITAL DESIGN OF INTERNET OF THINGS TECHNOLOGY 1) SYSTEM DESIGN
The system is mainly divided into four modules, namely: sensor module, ZigBee module, Geomagic Studio module and CAE finite element analysis module [16] - [18] . The sensor module performs human body data acquisition and analogto-digital conversion through X-rays; the ZigBee module acts as an intermediate part to transmit the collected information to the next module for information transfer;The Geomagic Studio module completes the establishment of the 3D model by adjusting the orthopedic rehabilitation device; the CAE finite element analysis module analyzes the performance of the established model and obtains the optimal structure by calculation. Finally connected to the 3D printer for 3D model printing.See FIG. 5.
a: SENSOR MODULE
Sensor node acquisition includes signal conditioning and analog-to-digital conversion. The sensor performs the operations of denoising, amplifying, etc. the collected physical signals. Analog/digital conversion is the conversion of analog signals into digital signals. According to actual needs, it can be divided into temperature and humidity sensors, pressure sensors, smoke concentration sensors, optical sensors, biosensors, etc. to collect physical signals. In the design of this paper, the CMP 200DR is selected as the sensor, and the digital signal processing system can convert the human body signal into a digital signal.
A female volunteer was selected and scanned. The patient is placed in a supine position with the patient's central axis parallel to the axis of the scan bed and the upper limbs being placed straight on the top of the head. The hand is in a state ready for functional activity, that is, the functional position of the hand. The wrist has a back extension angle of about 25∼300, the thumb is fully abducted and the index finger is on the palm of the hand, the metacarpophalangeal joint and the proximal interphalangeal joint are flexed 45 0 respectively and the distal interphalangeal joint is flexed 10∼15 0 . The degree of flexion of the joints between the fingers is similar, the fingers are slightly separated, and VOLUME 7, 2019 FIGURE 5. System design framework. ZigBee is a remote monitoring, control and sensor network application technology. ZigBee technology features low power consumption, low cost, short latency, large network capacity and high security.
There are three types of nodes in the Zigbee network: coordinator, router, and terminal device. The main function of the coordinator is to establish a network to supervise the entry and departure of other terminal devices; the router is added to the network as a common device. At the same time, when other devices join the network, it is also allowed. The data selects the optimal path between the terminal device and the coordinator; the terminal device can join the network and can send and receive information, but cannot forward information. Zigbee coordinator and router are called fullfeatured devices (FFD).
There are three topologies for ZigBee: star topology, tree topology, and mesh topology. Since the star topology is a point-to-multipoint communication protocol, this structure is relatively simple and is not sufficient for the study of this paper. The tree topology is based on the level to find the routing path. Its structure consists of a coordinator and multiple router nodes and terminal nodes. The uniqueness and timeliness of information channel transfer limit the application of this structure in this study.
The grid topology combines Z-AODV with hierarchical tree routing. The grid topology is an enhanced version of the tree topology. It extends the single routing channel of the tree topology to the meshing of the routing tables in the router to realize the mesh transmission of data. The data transfer between network nodes is peer-to-peer. The network contains many coordinators and routers. Each node can communicate within the coverage, but also choose a node as the coordinator to summarize the information. Mesh network has high reliability and self-recovery capability. One path does not affect the overall data transmission. It can select multiple paths for transmission at the same time, making data transmission more efficient. The mesh topology can increase the reliability of data transmission and increase the rate of message transmission, but its data volume is large and the storage space is very demanding. Taking into account the content of this paper, the grid topology is finally chosen.
ZigBee is a remote monitoring, control and sensor network application technology. This design uses ZigBee to transmit the information collected by the sensor [19] - [21] . The delivery process will have four different directions, namely arm length, arm thickness, finger length and palm size, as shown in FIG. 7 . This allows the design to be sized to meet the needs of different patients.
c: GEOMAGIC STUDIO MODULE
The ZigBee module transfers the data to the Geomagic Studio module, and in the polygon module of the module, the appearance of the model is cut, smoothed, etc. [22] - [24] , so that the thickness and size of the rehabilitation orthosis model are adjusted.
Its main function is to enable the patient to make the orthosis and the skin at a certain distance when using the model, and to fill the soft matter therebetween, thereby avoiding unnecessary loss of skin abrasion caused by direct contact. Then, the final model optimization is carried out in the precise surface module of the software for the appearance of the model, the angle of the surface, the analysis and adjustment of the error. The synthesis of the model is finally completed, that is, the establishment of the 3D model is completed.
Data transmission is mainly through sokit. This program can work in three modes: server mode, which is used to monitor local ports, receive external data packets, and can reply to custom data. Client mode, used to connect to the server, send custom data packets, and receive remote reply data. The transponder mode is used to monitor local ports, send received data packets to designated remote servers, or insert custom data into the forwarding data stream to send double transmission. Support for sending ascii string data, as well as hexadecimal representation of the original bytes, the number of characters sent a single time is unlimited.
d: CAE FINITE ELEMENT ANALYSIS
Based on the 3D model obtained in the above steps, the performance analysis of the model, the assembly of the entire model, the division of different parts and regions, the definition of the analysis steps, the definition of the interaction, the implementation of the load boundary, and the operation of the finite element operations are performed. The optimized design of the model is obtained by calculating the optimal structure of the orthosis [25] - [28] .
Constraint boundary conditions are set for the distal and proximal edges of the orthosis. According to the literature data, the orthosis is simulated by the surface pressure applied by the Velcro to the surface of the patient when the orthosis is worn by the patient 49∼31N. In addition, one analysis step was established, and six degree of freedom constraint boundary conditions were set at the distal end and the proximal end of the orthosis. In defining the contact arrangement of the interaction, a confinement constraint is placed at the contact of the orthosis with the velcro to correlate all of the patches on the contact surface.
The finite element analysis method can determine the design details of the model very conveniently and conveniently, so as to detect the designed rehabilitation orthosis [25] , [29] - [31] . The structure of the vested model is optimal, and the design cycle of the entire model is greatly reduced, while the cost is reduced, and the mechanical properties of the model are given.
The orthosis is optimized by the CAE module. The optimized area is the orthosis section between the distal velcro and the proximal velcro. Then according to the design needs, the objective function of the optimization process is determined as:
where F = weight, x 1 , x 2 , · · · x n is a parameter in stress,by analyzing and optimizing the volume and weight of the model, the overall performance of the model is optimized.
In the geometric constraint step of the optimization process, freeze the boundary and the portion of the surface where the velcro is located to prevent it from being destroyed during the optimization process. In this process, start with 5% by setting different ratios of parameters. Designed at intervals of 5%, up to 50%, the optimization model is submitted to the CAE optimization solver for calculation.
e: OPTIMIZED DESIGN AND 3D PRINTING
There are two starting points for optimizing the 3D printing rehabilitation orthosis designed in this paper. Firstly, the optimized 3-D printing rehabilitation orthosis should be able to make patients more convenient during use, so it needs to be optimized from the weight of rehabilitation orthosis. Reduce the weight of orthosis, so that patients will not affect normal life during wearing. Second, the optimized rehabilitation orthosis should be beautiful. A beautiful rehabilitation orthosis can make the patient happy, thus helping the patient to recover from illness, while reducing the patient's psychological pressure caused by living difficulties. Therefore, the optimized rehabilitation orthosis should meet the weight reduction and achieve aesthetic effect on the basis of the original good performance. According to the results of stress diagram [25] , [26] , [32] - [34] of finite element analysis, the hollowing treatment of the model is carried out where the force is small. Because the stress load is small, the influence on the mechanical properties of the model is negligible. The tunneling process increases the permeability and aesthetics of the model, and saves material and cost, as shown in FIG 8. 
2) CLINICAL STUDY RESULTS
When investigating patients, there are two criteria to choose from. The first is that the patient has a distal radius or a distal ulna fracture. The second is that the patient can wear a rehabilitation orthosis. Because the patient may have local edema during the fracture, the rehabilitation orthosis cannot be worn immediately. The plaster is fixed for swelling, and then the 3D orthosis is worn. However, due to the small degree of public acceptance of the technology, the amount of data in the previous period is small, so it can only be explored and not directly applied in the clinic. It needs to be carried out in a large amount of experiments before it can be applied to the actual situation.
After the patient was worn, a one-month follow-up survey was conducted, and data collection and integration was completed by filling out the questionnaire.
The questionnaire was produced with reference to the Quebec Auxiliary Technology User Satisfaction Assessment Scale, which was designed in conjunction with the five-point scoring method [25] , [36] - [40] . The five levels of numbers were used to reflect the patient's satisfaction with the rehabilitation orthosis. Among the 30 volunteers selected, 15 were men and women, as shown in Table 1 . Then, according to the design of the rehabilitation orthosis, the patient satisfaction questionnaire is filled in from different aspects, and the results are finally integrated. A total of eight indicators are included: size, weight, easy adjustment, safety, durability, ease of use, comfort, and effectiveness. Using the Likert fivepoint scoring scale, as shown in Table 2 : The data is collected and integrated by filling the patient's rehabilitation orthosis satisfaction questionnaire, and finally the aggregated data is input into the SPSS software for data processing and analysis.
FIG . 10 shows that in the process of finite element analysis and optimization, a total of 42 calculations have been carried out, so that the results are optimal.
FIG. 11 is the force condition of 24 selected joints. It can be seen from the figure that when orthosis is beautifully optimized, the stress of the joints increases, but the difference is not significant.
V. RESULT ANALYSIS
(1) As can be seen from Table 3 , in the investigation of the results of the use of the rehabilitation orthosis, it was found that for the size of the orthosis: 66.7% of the people think that the size is very suitable, the comfort is very good, and 33.3% of the people are satisfied with the size,overall, the size has a good effect;For the weight of the orthosis: 76.7% of the people think that the weight is very suitable, and 22.3% think that the weight is suitable, from the overall description: the weight is reasonable;For the flexibility of the orthosis: 23.3% think it is very easy to adjust, 66.7% think it is easy to adjust, the overall design of the flexibility of the orthosis is reasonable, but there is still room for improvement;For safety: 16.7% of people think that safety is average, 73.3% are satisfied with the safety of orthoses, and 10% are very satisfied. Overall, the safety of the orthosis is reasonable, but there is still a lot of Room for improvement;For durability: 20% think it is very durable, 56.7% think it is durable, and the overall design of the orthosis is reasonable and can be properly improved;For the convenience of use: 26.7% think it is very convenient, 73.3% think it is convenient, and the convenience of using the orthosis is reasonable;For comfort: 30% think it is very comfortable, 70% think it is comfortable, and the overall design of the comfort of the orthosis is reasonable. (2) It can be seen from the statistical results in Table 4 that in all the data, all the data are within the normal range and are changed within the allowable range. Therefore, the whole can be analyzed directly by the analysis of the average value. (3) As can be seen from the stress is generally increased when stress analysis is performed on the 24 joint points around the wrist of the patient's forearm. This shows that after the orthosis is hollowed out, the force received by the orthosis itself changes, but the stress changes before and after the hollowing is small. Further, the hollowing of the orthosis does not degrade the performance of the orthosis in the case where the weight of the orthosis itself is reduced, the cost required for the manufacture of the orthosis is reduced, the air permeability of the orthosis is increased, and the degree of aesthetics is increased. It is fully demonstrated that the optimization of the orthosis by finite element analysis can improve the value of the orthosis.
VI. EVALUATION AND PROMOTION
(5) In this paper, the overall structure of the 3D printing rehabilitation orthosis is designed and designed. Then, through the combination of the Internet of Things and 3D printing technology, the overall technical research of the rehabilitation orthosis is carried out. The X-ray scan of the human body is first performed through the sensor module to acquire data. The data is then transmitted to the Geomagic Studio module via the ZigBee module, and the orthopedic rehabilitation device is adjusted to complete the 3D model. Through the CAE finite element analysis module, the performance of the established model is analyzed, and the optimal structure is obtained through calculation, and the best 3D model is printed. (6) From the practicality of the model, there is a similar 3D printing rehabilitation orthosis in the medical field, and the same effect can be achieved. However, compared to the prior art, it requires the operator to have strong professional skills and practical ability. However, in the medical field, there are few people with such skills, and it is impossible to spread them in a wide range, so the market size of such orthoses is not too large. The rehabilitation orthosis combined with the Internet of Things technology and the 3D medical image model designed in this paper does not require very strong professional knowledge and skills, and this skill can be learned in a short time under the guidance of others, and the threshold is low. Therefore, the market of this kind of orthosis is relatively large, and has a better development prospect, so that China's 3D printing technology can develop rapidly. (7) From the convenience and cost of the model, in the absence of the model, for the examination, treatment and recovery of fracture patients, high-quality scanning is first required to obtain very detailed information, which requires a large amount of work and the cost of treatment is very high.The 3D medical image model studied in this paper does not need to perform the above detailed scanning. It only needs to scan the X-ray, and the system will automatically convert the physical information into digital information. The doctor can perform the operation with simple training, and there is no complicated production in the traditional treatment, the difficulty in making the material, the cost saving and the convenience of the treatment. (8) Compared with traditional gypsum technology, the 3D printing rehabilitation orthosis designed in this paper avoids the various operations that traditional gypsum treatment needs on the patient. It only needs the patient to scan the body and read the data through the scanning device. Then, 3D printing of a suitable rehabilitation orthosis proposed by the patient can be performed on this data. The entire treatment process is simple to operate, and the design can be customized to make the patient feel happy and reduce the treatment cycle. (9) Although relevant scholars at home and abroad have also studied this, but because the combination of 3D printing technology and the Internet of Things is in its infancy, there are still many problems that need to be solved urgently, and a mature system is not formed, and more in-depth research is needed. Although the orthosis designed in this paper can be adjusted in terms of appearance, size, etc., there are some problems that need to be solved whether from the design of the system or the printing of the model. Therefore, the current 3D printing technology is only a preliminary stage, which requires more in-depth exploration, and integrates the Internet of Things technology and 3D printing technology more perfectly, so that it can be applied to more branches of medicine,thereby promoting the development of the entire Internet of Things and the development of medicine.
VII. CONCLUSION
This paper proposes a 3D medical image model based on Internet of Things technology-Rehabilitation Orthotics. By designing the IoT and 3D printing system, and performing finite element analysis, the hollow rehabilitation device is finally designed. Volunteers wear designed orthoses and fill in relevant information. From the survey results, the rehabilitation orthosis designed in this paper has good effects in terms of comfort, practicability and convenience. From the appearance, the appearance can be customized according to the patient's own preferences, which is beautiful and convenient. Moreover, it can be seen from the finite element analysis stress map that there is no major change in the performance of the optimized orthosis. 
